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ABSTRACT Objective To establish a combined model based on ultrasound radiomics and clinical features, and to

explore the clinical value of the model in the diagnosis of early ovarian cancer.Methods A total of 272 patients with ovarian
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tumors who received surgical treatment in our hospital from January 2012 to January 2023 were selected , and they were randomly
divided into 190 cases in training set and 82 cases in internal verification set according to the ratio of 7:3.While 80 patients with
ovarian tumor in Hangzhou First People’ s Hospital from February 2023 to May 2024 were selected as independent external
validation set.All patients underwent routine ultrasound examination to obtain tumor location , maximum diameter, morphology,
outer contour boundary, Adler blood flow grading, tumor internal composition, maximum diameter of solid tumor components,
number of papillae within the tumor, and presence of ascites. The age, menopausal status, and serum tumor marker levels of
patient were collected. According to the postoperative pathological results, the patients were divided into early ovarian cancer
group and benign group, and the differences of above parameters between the two groups in each dataset were compared. The
ultrasound radiomics features were extracted based on preoperative two—dimensional ultrasound grayscale images of patients in
the training set, the greedy recursive feature removal strategy and the minimum absolute shrinkage and selection operator
regression analysis were used to reduce the dimensionality, and the optimal features with non—zero coefficients were retained to
construct the radiomics score (Radscore). Single factor and multiple factor Logistic regression were used to screen the
independent influencing factors in the diagnosis of early ovarian cancer.A clinical model and a combined model were constructed ,
and visualized with Nomogram.The discrimination, calibration and clinical applicability of each model were evaluated by receiver
operating characteristic (ROC) curve, calibration curve and clinical decision curve, and conduct internal and external validation.
Results  There were significant differences in human epididymis protein 4 (HE4) , maximum diameter of solid tumor
components, maximum diameter, tumor internal composition, Adler blood flow grading and ascites between the two groups in
training set (all P<0.05).There were significant differences in HE4, CA125, maximum diameter of solid tumor components,
maximum diameter, Adler blood flow grading and ascites between the two groups in internal validation set (all P<0.05).There
were significant differences in HE4, CA125, maximum diameter, Adler blood flow grading between the two groups in external
validation set(all P<0.05).A total of 1050 ultrasound radiomics features were extracted , and after screening and dimensionality
reduction, 13 optimal features with non-zero coefficients were retained and Radscore was calculated as the radiomics model.
According to the results of univariate and multivariate Logistic regression analysis, a clinical model for diagnosing early ovarian
cancer was constructed by incorporating the Alder blood flow grading, maximum diameter of tumor solid components and
maximum diameter, and a combined model for diagnosing early ovarian cancer was constructed by incorporating the maximum
diameter of tumor components, Adler blood flow grading and Radscore.ROC curve analysis showed that the area under the curve
of the combined model in training set, internal validation set and external validation set were 0.931, 0.881, and 0.851,
respectively, which were higher than those of the clinical model (0.814,0.714,0.833) and the radiomics model (0.892,0.831,
0.833) , the differences were statistically significant (all P<0.05).Calibration curve analysis showed that the combined model had
good calibration performance in training set, internal validation set, and external validation set.Clinical decision curve analysis
showed that the combined model had the highest net benefit within the threshold range of 0.05~1.00 in training set and external
validation set, while it had the highest clinical net benefit within the threshold range of 0.30~0.60 in internal training set, and the
radiomics model showed higher net benefit within the threshold ranges of 0.18~0.30 and 0.60~0.90.Conclusion The combined
model based on ultrasound radiomics and clinical features can non invasively and accurately diagnose early ovarian cancer, with
good generalization ability and certain clinical value.
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